Experiments on NO 2 reveal a substructure underlying the optically excited isolated hyperfine structure (hfs) levels of the molecule. This substructure is seen in a change of the symmetry of the excited molecule and is represented . We revisit experimental results, which were not understood before, and we give a consistent description of these results based on the above assumption.
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Introduction
Various experiments on NO 2 reveal two characteristic time constants associated with the optically excited hyperfine structure (hfs) levels of the molecule, the radiative decay time τ R ≈ 40 μs and the time constant τ 0 ≈ 3 μs, which is no radia- The time constant τ R ≈ 40 μs measured by radiative decay [5] or with use of the Hanle effect [1] , agrees well with results of optical radio-frequency double resonance experiments (see Ref. [7] and references given there), and with results of "time of flight" experiments (see Ref. [8] and Sec. 2 below). The time constant τ 0 was extracted from the width of the "broad" Hanle signal (Ref. [1] ), from the width of the "broad rf-resonance" (see Refs. [6] [9] and Sec. 2), and from the width of the "ν-resonance" (see Ref. [8] and Sec. 2). The time constant τ 0 agrees also with the lifetime τ in evaluated with use of the integrated absorption coefficient giving values for τ in between 1 μs and 4 μs (Ref. [10] and references given there). In general, one expects τ in = τ R . The disagreement of τ in with τ R by more than a factor 10 was assigned to a coupling of levels of the first excited electronic . In Sec. 2, we revisit experimental re-Journal of Modern Physics sults, which were not understood before, and in Sec. 3 we discuss these results.
Finally, in Sec. 4 we present our conclusion based on these results.
Experimental Results Revisited
We discuss experimental results, which were described in detail in Refs.
[8] [9] . We used the experimental apparatus depicted in Figure 1 in three different arrangements designated S 1 , S 2 , and S 3 in the following. In S 1 , the angle α is fixed at α = 0 and the molecules interact with a static magnetic field B parallel to the z-axis and with a radio-frequency (rf) field having constant frequency and linear polarization perpendicular to the z-axis. The measured quantity is There is a broad and unresolved resonance structure underlying the narrow resonances in Figure 3 . This resonance structure can be resolved if T L is increased. We used arrangement S 2 , which is the same as S 1 but using L 1 only (L 2 is off). Figure 4 depicts a result obtained in S 2 with T L = 5.7 μs, whereas in Figure  3 we used T L = 1.6 μs. There are five Lorentzian shaped resonances associated with the same g-factors as in Figure 3 . These resonances (an increase of P up to 5%) were named "broad rf-resonances" [6] [9] . These resonances are connected with the inversion effect [6] . Figure 3 and Figure 4 show that the g-factors enable an assignment of the measured data to the three excited hfs-levels depicted in Figure 2 (a). The experiments in arrangement S 1 (e.g. Figure 3 ) reveal that each hfs-level has a state c with the radiative lifetime τ R ≈ 40 μs, and the experiments in arrangement S 2 (e.g. The "ν-resonance" in Figure 5 , is a superposition of at least three signals, of which each one is associated with the excitation of one of the three hfs-levels in [28] and a similar result in Ref. [29] ). These studies reveal also that the N-O bond length is significantly longer in b than in a [28] .
Discussion
However, the strongly collision disturbed fluorescence spectrum favours the study of b only and gives no information on c . The experiments in Refs.
[1] [2] show that b and c differ in the degree of polarization of the fluorescence light. In Ref. [2] , we conclude that b has a symmetric configuration (equal N-O bond lengths) in agreement with the results in Ref. [28] , whereas c has an asymmetric configuration (unequal N-O bond lengths). In Ref. 
Conclusion
Experiments on NO 2 reveal a substructure underlying the isolated hyperfine structure (hfs) levels of the collision-free, optically excited molecule. This substructure is seen in a change of the symmetry of the excited molecule and is . This is beyond the scope of the experimental work reported here and needs further clarification by theory.
